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(57) Abstract 

A method of manufacturing high-accuracy and 
high-quality photomask and micro-device, wherein 
marks (53) are formed in the surrounding areas (52) of 
a mask (Ri) and a management mask (60) having 
marks (63) formed in positions opposite to these marks 
and marks (64 to 66) formed in a pattern area (61) is 
provided. Image characteristics are corrected by 
measuring the projected images of the marks (64 to 
66) of the management mask (60) and adjusting a 
projection magnification so as to minimize deviations 
of projected images of marks (64 to 66) from ideal 
positions, and the positions of the projected images of 
marks (63) at that time are measured. When 
transferring the pattern (Pi) of the mask (Ri), the 
positions of the projected images of the marks (53) of 
the mask (Ri) are measured and the image 
characteristics are corrected so that these positions 
virtually agree with the positions of the marks (63) of 
the management mask, the pattern (Pi) of the mask 63 
(Ri) then being transferred onto a photosensitive 
substrate (4). 
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&*mR4±iz&&Tz>igi'£r.*mTmffi(Dm%im, 
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18B(t *I6IU§©I& 1 ll^fi^SioSIH<feS^■SJtov^■rStt^■r S fc»©3t«-fe 

^ * — 1/ ^ # ;i/ £/E i,\T ? — > ^* U 9- & L fc*§-&©8BRJ3EU 

Ell 5A11 $»^4MIt-»tl5 l 7-Jr>^Uf^^Mf 
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m i mmnm 

WT^ **BliO^l^fflBJBIIStwOt0IB*#SBbtSi«lirSo Blfc y*b 

— ^OA (Cr) , ^fl^U (MoSi! f ) , Xii^Ofte©^ 

DS¥fflOM^^->2 7 5MLfc*£Dt®5o g-fc N *©IS*J£ 
— > 2 7 &jfcif 2oo?7-f^ > 2 4 A, 2 4BtfM^ti 

V^^Z^Z 4©JSJK^* — >2 7©l//?f&©*B'.Mfc2 7W£, 7* 

^^fro^tCiot, W>3'> MKt£4 8fcfilfS©[IJS&/** — >3 5ifi 
M&£tl2><> 617, 7thT^^i:UT©9-Jr>^l/f^^3 4CDlISa0 

&Bf$.Ltzt>4)-e&Za *<DM&'i* — > 3 5 ^/SiSLT. H^-T&S ©*§#/? 
• dX, /? • dY®j!Ei©«HS«t t>&3HJi£/^->2 743>Ka-^©H* 

W<DM>N%m (1//3) ©iJHftT-feSo ft* JSUR^* — > 2 7 #KI58!«£;h,a 
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*<Dmi&rt9 — > 2 7 (a(± 1 J; D^gl^JR, Xfct^SER^-e 

-#iJhLT4, 5, Xt±6^) LT, 322<D*f# a • /5 • dX, a 

• P • d YOSiffllMJ; — > 3 6 SHIfe^— *±T'ffr£U 

— >3 6 SiKtlttc^n-? tiaflS (3 #f!lbT, ax a fi©i^->P 1, 
P2, P3 3 PN (N = a 2 ) *m& ; r-*±.-Zft& i TZ>o ilTIt a = 
5©»^#^<*ft-tVNa<, fcds. iOg/^- >3 6©#ft|j&aau ^-fb^Jil 
JR/t* — >2 7jb»S>&r<* — >3 6^©te*atc-^£-£S&g&J»Mo ■*©&, 
^n&®E'^->Pi (i=l~N) J; ^ft^ftS^tr-AMSie (Xtt 
U— Iftf— A«SliSHS«?*ffifflT-SS) fflcDfifiH^— ^&ifi£U *©*l^*- 

©Kits -7^^ — L^^l/R 1 ±(CJ±. i^^->PlC»LTFf£OfiIlii 
f 2o®2te-7- * J: b&ST^-f ;* > h -7 — ^2 1 A, 2 1 BSJgfifcbT* 
< 0 B8ti®^^-i/f^;i/Ril:^ tt^Pt— ASSB^fi^fflwc-tft 
W^->Pi, M'77^/>h?-^2 1A, 2 1BM^^o £ 

077^>h7-^2iA, 2 lBit mzmmm%*! : Tvffi(DiiLW'£>t)-&H 

£it^Tl/a 2 Ht^ i;^->P i0l/J«|j;, £i 

JK>»<*->2 7©§/mitIilit^Ta{£ (fif>Jx.«5^ Xfc*4te30 
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5F-^;i/R l-RN*StJSr«fc«)©INFiai{±x *#&M*i-ey:&u 0 
BP*>, ^n^N&CDx'^^ — b^^;bR i©&!;^ — >P i© l/aigcom'h 

ipn (i = i~N) ^n^niiM^^fT^^^^^-r?) - ht^cto 

0 2fcfc, >7-^>^b^^;i/3 4£«a§rsi»fcteJB£ft*^5£©iSi/NSg 

* (^v^-r+f-'-) x JSUB^HP&Ds l^^^^^W > K ( qJgS4I5SE b ) , 

r-y2±©l/f^;i/t,E|f$^c ^;WT—>*2±i;ti, i#g (i = 
1~N) ©v** — U^;|,R i* J l£g2tVtU3o &:fc\ »3fcJfci:L-Cl±x 7j< 
^7>rcD ±m (M3 6 5 nm) XttKr Fx^^Yi/-if)t (jft 

12 4 8 nm) , Ar Fx^>Ti/-if^ (Ml 9 3 nm) . ^L<i4F 2 V 
(tfil 5 7 nm) 

« (^>^X) 4©iE®{c&f££ti3 0 £&4tt % ftZH-tt^x ©<fc 9^^3131 

fli^E U^>^©v^^^©^M^M^n. £©^->$ff^2 5%tttf«fc 
■5t:<4ll-&to-a-ffl© 2r30 2i*l7cV— !)fi:577-f/> h ^ 2 4 A, 2 
4B«£&£frlXV^ 0 itt.e>OT7'f >« > £ 2 4 A, 2 4BI1 

-Ajsii^a, u-ifbr-AHHM, &f£Sfti£g Uiry/-?-. 
©}t$[tiAXt;¥*Tl;:Z$ii]M>K Z<ftfcSiS&¥®rtT?ig2©*K®£¥fTfc:Xtt 
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B2©*SiSt:Mt:Y«i*lSioTS4WrSo 

£*u zmmm. JkTf^m^sfr^onmmmz&^xv?-? k^-v 2 

*M (^$|JiAX^lp]©&g) . &vm&M*&mTZZk.lZjir>T, Sfi4® 
M*S»?fe#l6 3©fcffiC^fci*&ty 0 $fc x XYXr-y6ll 7 ± 

-e^Jx(iU-^^-^«T-x^[R], Y^tcgm^s (sag 4) f 

^ctot, Xl4©M^8mX, &VY$&(D&9m8mY&1&faTZ*(D"C& 

i'-Uf-i'Ml, R2, RN#«B£:h,-t^3o dtl^CDV^-b?-^ 
;i/R l~RN(t ^n^ettlH 1 — > 3 6 $7>f0bfc^^ — >P 1 ~P 

N#Jgfi)S£*ijfcl/^;u (£|v*£0 T-fe-5o ^7"^^7-f77'J 1 6t±, 
-f Fill 8£J;^TZ#fttZ^f&g£(c^£nT&tK U3^;]/*^-^2 

HI 8^LTl/7>^il/7^77 u 1 6©Z#fa©tefi491fiLfcgL 

P — ^"1 9©S&fE£f&HWLTx l/f^l/7-f7 7 'J 1 6 cpcopjfM.(D^.mR 1 7 i: 

% z^oizmm^nxi^Zo m2xi&, u^-^ji^^ u 1 6*©i#@©-7 

26 



WO 99/50712 



PCT/JP99/01S48 



ill ltt)tr-i'7 7-fMtS$fi^nTl^o 5 -7 7 4 ;i/Cfc£ % v 

f 1 9^LTl/f^;V7-f77iJ 1 6Cg$n, ifc©<E^*r&©"7.a* — U*- 
i7;i/R 2 #U-^<7;i^-i' U 1 6 U^ZJln — ¥\ 9 S^bTUfi'M 

5CT:S1S4Ji©S!3©i>3 y hMi's JE&fcfJfc-rs — U^^;i/R 2 ~R 

So &^^-uf^;bRi (i = l~N) t N *«4±©*fj& 

nya^ ms^ <s i fc-rs) h©T^-r * > v^-mm^^no^w^^o 

SPM 1 2 ±CX#lR]fcRjf£KIH-Cffl;it£+^S® 1 tt©S3S * 1 3 A, 13 
B#Jgfi£<*ftT^* 0 g-fc. l^v-^UA, 1 3 B©J&£P(Cteu S)t)tIL 
^^^ilS^nfcBSB^^T-^7 , c^^3{ B ij^c 5 ^^_^ l 3 A, 1 3 B*mWt 

z>mwm&m.W£nT^z> 0 7^^-i/^^;i/R ic??^ ^> nfifta, 1212 
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1 2±<DMm-?-t 1 3 A,' 1 3B©*,&#I5KS^^1 3®3ti]AX(;^ 
Stt5<tat, ^ — Z 1 3 A, 13B#fi^tl^o 

iRlfclttttctaCs -^JilLT+^M©2oCDT^-r^> h v— ^2 1A, 2 IB 
* s ff^^tlTV>^o 1 3 A, 13B©P^Pltt, ?7^^>hv->?2 

1A, 2 lB©S^^3(-«tSi(g/J^ofiB|iHfcj a g^ L < R ^^ nT ^ Dx 
±IBcD c t-5(cSmv-^ 1 3 A 3 13 BO^^SS^iiiAXC^St^-e-fettJII 
T% Sip^-^g|5#l 2 0JS®iBiJ*»e>»JtJfc_I L il|5lbM(7)BBB^T-BSBSr^ 
CfcCt^T, S$v-^13A, 1 3B®&K5te^3£«fc3l£*«as**i,* 

n7^^-l/f^l/Ri077^>h7-^2 1A, 2 lB©j£§CM^tl 

-5 o 

CM©77^>h7-^2 1 A, 2 lB®±tffcg«^^ 3 
^3fe*±X*|Ri{zSI*-rSfc«>©5^ — 2 2 A, 2 2B#ffig£*u <7-22 
A, 2 2B"rSSf^nfcflB^*S^-ra«}:^K:TTR U;u- • if • 

IMi^CDT^^^Vht^HA, i 4B*»«ite.nT^s, 
77-f^>ft>1fl4A ) 1 4Bli^n^ti^mmt, CCD*^7^02^ 
5i<Dmt&m?b%:ffiz_s f®jiti^77^^>hy-^2 1A, 2 IB. a 

^ > hffMSS l 5 t± N ^oitif^lWbt, 1 

3 A, 1 3 BcD^t^t-r^^^i-^ > hT-i7 2 1 A, 2 1BOXJI6I, Y^fr 

:^2©M&«>§fT-5o £ft£«fcoT* Sip V— ^ 1 
3 A, 13B{Z*fbT, 77^^>h7-^21A, 2 1B, W^ttV7^- 

u^^;i/R \(D;^-ym&2 Of*]©^#->P i (gil#JS) tf&B&«>£ 
tt'Mfe©#'fr («*fe«*"£0 tts HRWtai^v-^ 1 3 A, 1 3B©*ifc (SIS 
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©«ssE-rsiai±*ax**ixttK stfYtttspfrtss^iis. -©ttsrt-1112© 

±f&HW*9t± N u— 1f=F^Sh8t:J:^TS-«d^nsSW^5 0X^|qix Y^fSj© 
(XFo , YFo ) SfBtSf — U^-^;i/R i(577-f^> 

2&^©»&jii«-8Hfeu mmm^*?^* * > Mifffiii, 1 5 t^i&rso 

>K-^24A, 2 4B*^fiS;SraiT^5o fit, V7^-l/^;i/RiO 
?7^>h^$|TLfei, XY^t 1 — 2^6 i:£«fcoT* 1207 

■7^^ > h-fe>+J-2 3 ©MttJ^tJUtf:. 13(5Sf?-^ 1 3A, 13B, S 

^13A, 13B, Slf77^^>FY-^2 4A, 2 4 B <D7=? <i * > h -fe > 

■y-2 3©*ftm4"t»t*f-rattB-rn**tf-aij-r*o ^Mmmim^^mm^ 

ffi (XPo , YPo ) . M77^^>hv-^24A, 2 4B©W77-f 
3©tfcffi*iC>lc^r*fct©am£5©*& (XP, , YPi ) 

Ifv-^lSA, 13B©^h77-f^>fY-^24A, 2 
4B©i*oC;ifc©X;£|pk Y^lqJOPJPHii (XPo -XP, , YPo -YP, ) t 
?;-e, v^^ — i©7'7-f y > hB#©K*4^5©&fS (XF 
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o , YFo ) CttLX. *©RSHi (XPo -XP, , YPo -YP. ) #£t*EI 

^i!/Rico?7'f/>h-?-^2 1A, 2 1 B©JSj&te©if'& (S^'fcO (3. 
S*£4©7*^-f^ > h^ — * 2 4 A, 2 4B©4>>k (ft&4©#'&0 £iSMj£t- 
^tSih^T^^o £©*t«J&»^ D2 ©XY^r- $/* 6 *eS&UT&#4 

ffcfifc — b^^;i/R i ©&/<* — >P i©fi&/j\|fep I i*a3te"C§So 

IP*., E14!±s i#@©v** — u^;bR — >P ifclS^fe^ 

3 *^-UTa6«4±J~ili/J\te^-r53K!l8*^U ^©EKt&^Ts StE4©St 

3„ ^^->«12 5®^g$ll 11©!;^- > 3 6 & l/a^C«/>Lfc 

IU^tlTi>3^ h^S 1 , S2, S3, SN (N = a 2 ) #ffiSt«jCI9:5£ 
^ti5o ya^ISSi (i = l~N) ©firgii. 0 1 ©M^-> 3 6 
tE4©ftK3fc^3*^LT^Mfi!»Lfelg-&©. ifl©i;^->P i© 
*S/MfeP I i©{4Bfc:S^F*vT ^5, 

<M#f4#Sffl«J-C £#Jfll5t 9l±i2©XY7r-y6 &MUj-r3 - 

tJ:^T> 14t*^X, 2£tR4±© i#B©S/sy hf£E5S i©4"to^ ±13 

©77^ h{Cct-DT^toe)nTu?>v^^— l^^^;ur i©$i/^— >p i 

tt©»iE«13a%tf ?Oi;^->P i©l/hMSte4±©>>3 7 

«SiMl)tt§„ EUfc^THU *t54©;^->ia2 5rtfKtI 
3te£ftfc&^*— >©Jfe/h<fettil»T-^£ft^ 5feS)fc©ifil^«{±^»"C^$ixT 

d©«fc-5£LT. I2 2©N<B©V** — l/^^;i/R l~RN©i/^->P 1 
~PN©Jg/J\ffe£ % M*3£te4±©*fJie5l-S^3 y hfl^S l~SNiCl^t5 

§i;^->pi-PN©i/m ^Mtimm-fzm^f-xDm 
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A, 1 3 BtS!4 fcffl&HW&#£fbTSC:fctt&^©T'. YX^-l/f^^ 
R i©3EiftR5fc:l±, y^^-l/^^jiR i §Sj|y — ^7 1 3 a, 13B(3^fUT 

^^-v^Milol;^->Piit S¥y-^13A, 13Bi:oD-(i 
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~0. bT\ ±jffi©JR£&;&i££&fflbT*> «fc^„ 

*-^>^-r*£&s #J*«*©ffiffi^:7*— ffl©SS^**£#j&fflSibTJ3< 

5 1 6D^(H0o3S^«Ja (IjS^tt) 5 2frfcfc s 

2(c«. ^^^m^mmmm^-? (mi-?-?) 5 3immztix^** 

£©£Hlfetf-iS!lfflv— ? 5 3©*ft-*ftfcj\ EI6Bt:^t-«t-5C % -*f©^- 
*3S*5 3X, 5 3 Y^f>«^ix s ^Y-?Ii5 3X, 5 3 Yi±. «#©* 

ra«tHWfflv-^ 5 3 X©* u y h©»^fS]i:^p^l+aijffiv-^ 5 3 Y©* 

£H«9f*!W§v-* 5 3« v ££^{±-*f©v-*gjK5 3X, 5 3 Y 
*»e>*feftbT^3tf ; _ *-©v-*£5fcA»e>*fcSbT4>«fc<. «&airM±EI6 Ct 
^-fctofc, ^©-7— £gjR5 3 X 1 , 5 3X2, 53X3, 53Y1, 53 
Y2, 53Y3, 53 A 3 53B, 5 3 COMfr&ibitfr &«tfifc-TS d § 
£° ?-^Iii:Ltl±, *'J v h#K?!lbfcfc©5 3X1-53X3, 53Y 
l~5 3Y3©fi;, «»©£>*-;!, (pjjg N -e©flb©J&R*£tr) £ 
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U y^*tt£&3ajLfc$©5 3 A~5 3 C-e&«fc^ 0 v— ^®JRJ± % 

5 3Xl~5 3X3^>5 3Yl~5 3Y30j;o!;7iJ-7 h©*£ ($g) -?^© 

mw3m*fflmzmte£>ittz%(D, &s^&5 3a~5 3 cctact^— ;u 

STOItifJffl v-* 5 3©^-^H^©#|;^ /^->^5 1 CM^ti 

a^*— >p i K:*rj©Lfcfl^Ko<fe©$siffl-rsifc^-e§ % ;^->p 

J > • T> K • ^^-^^^->-efe^*^-t(±^ U -7 h£IE?!jL£&©5 3X' 
1-5 3X 3, 5 3Yl~53Y3f, — > p i — >^ ^ 

h (C/H) — >T?fc£»^£{±E>*— ;t,£K3ajLfcfc©5 3 A 

~5 3C$gfflt4i:J;K «-v**-u^*;i,r if^T-^P^StSiJfflv-^ 5 

(J*? 1 ^— , ) lf£fflMT, * > h x'— i7 2 1 A, 2 1 

B ©Bfig [e)B#fc & 3 ^ fc* 3 tv 5, i: «S0©xa Wfii<;£ ^,-3 c 

co«ewv-^ 5 3otfiiico^tiBit5 0 muz&^x, x 
tHWfflv-* 5 3 ois^^ 3 cissK«*sH«n-ayr sfc»©S5fcsu# 

#©MP5 4£^-<r3§)fc*£5 5©TffJ{3^m-tr>it ()fcft«fit^) 5 6 

Pgn 5 4©Tf»JMm-te>-y-5 6£RW"TJ^ K&ifiZcfcbft 
£*^Tflfe©a$#-CttS-tr if {z J; D 53teS£*ftffi-r * ioCLT t, J:^„ 
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7£#LT5M5S$©iin5 4****> (^S^Sj) tSiktit), ftm-t> 

•j v vmmu 5 4F*3iw3EatL, le^pgirs^ u v h«#np 5 4 1*3 £ situ ± 

fiPO^'J y h#iiP5 4F«gfc:Siftfc& N J1&I1EP 5 4 ©£M;;&i!jLT mm 
(®lZ±T<DX "J y Mfc#KlP 5 4©*McJ£I(rf 
£©h# N El 8 B£^-f ^S-fe>"^5 6©ffi±> (gftS) ii. U 

^tPiS^c^rSo t£^T, £©tfcffifc©e— £te«i;fc^±^©e»^■5• 
(l28B©^I-^4»#L;fc*>©) **5 4*\sX&&1zm^fotiLW£.i$\}%X 
Y*^-^©ffiliM&tfcfflT*c:fcC«fc!K ^IB&SHHIJBv— # 5 3©a»« 
©XXttY:£fa©ffiE£St*»-rS ^©X YSf«l*1«ft© Z 

ttSl?fT-5i:s l2 8B©fB-^©3£&, ^fe{i^©^ft-^©^As«-r§o -e 
©OT§SB£fcfc, ffilT-f-^ei5„ Sfctt. SHAti-SJffl^— * 5 3©& 
»«©««©;* U y Mfe©-5-fe©— SPXtt^g|53b»giP 5 4frlz&W^tzWMT', 

■9-5 6 c «k 3 gftfifia** fcijMra u *S«lilc:— ScbfcttSST-t:— ^*iffi^.fcgs, 

^^tzM^-r^o t^t, ati— ^Mfc:j3»4z^iqj©M*tftm-raciiic 

C33M-5«lB«©&ffi«?T5;Lfc#-e^ «feffi©*K4i^±-r* ci i: 

Uf^;i/77^y>hY-^2 1A, 2 lBCi^^f^MiCT^-f^V 
h ©&, c©J: 3 &^ra*S-»J4#SB3«tt«Jffl" ! ? > -^ 5 3 ©&f^f::*f LTfi 1 
i\ H-SUfemSEffi'K^rSo -©ItiPJJ^tS-^t. #£BHfeSf«miv— * 5 
3©8MB<fe©#g («{ft1B) fc£*i£fcttJfcraJI&l& : ?- (l£ff-±©&S) fr£ 
©-nxfia j 'JM*<££<fc5fcx WiK, <Mifl^lE£^T&f&f£^*MT 

i ©/■<*— >p i hv^^ffi©a£ffi4±tte^rsc tiz£ ?j x mjs©« 
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JgJ&<**xT^ — >f&J$5 1 tzJi— jfeCI±J&fi&-e#fcu©T) . d© 
£F^StM v-^5 3C^t *S«ftte#Mfc: & s J; o (z M t fc 0 T ■ 
— >tgl$5 lTte^TL&gM£&oT^£i:&|&£>&^ 0 ^ce, £©gg 

(I2|« 6 2tlt v^-u^-^R i tmt£5lz^ 754 
hV-^5 9A, 5 9 BS^FIMiMv-^ (I3y-^) 6 3#ffM£ft 
T^?. 0 Z.tlt>(DT5>-U. > h7- £ 5 9 A, 5 9 BStF^r^tt^JfflV— fp 6 
3fc± N -7^^ — U^;i/R iO?7-l , ^> hY-^ 2 1 A, 2 1 BSV^HMfe^ 
* (11?-^) 5 3 fclqlUJ&K-ezfet). PIXiiB (Wfil) tcRlfift 

Ms i fcffls-rassts) 6 1 tj±, &&<D&mmmm-v-9 6 4, 6 5, 66 
A^sfe^tLT^^o &mm&m-?7>#<D&im&6 n± N 6 wait 

LT. fglfgil&6 l0^il3£{^^^^U^2. ^©|*|{I!|©M£^ ij ^ 3 , f? 
liStS 6 l©ff*SP^-*^U7 , 4 £U 3iU7 , 2~^'j7'4{3^n^ t tl8<l©S 
^ttvijfflv-^ 6 4, 6 5, 6 6 $^^tlMlTU5o oh?,xU72~ 
^V74 »l&£ft££P^£ItM ^-^ 6 4, 6 5, 6 6 fci % i'J71 ©SUB 
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^.(DX^r^m^mizm^nr, im^mi5mx^^x^^ 0 cne, 

Oxij71~xij74 £Bfift£ftfc&£|IBIfett«lffl v-* 6 3-6 6 ©ffiSHU 
*6 4~~6 em^-Uf^Rigj^^^g 3§ItSiJbfcOi:(Rl 

ytmm^mm'i^msEt^^id(DmmmstLx^ mix. d- 

JETS* 

KM**wm iz^x-m^m&^mm^n^xotjim^^Lrzmm^m 

T-feo 0 S-T, fTOi7Xn0^iij71, 2) 3, 4(D^IHH(« 
fflv-^ 6 3, 6 4, 6 5, 6 6©&Kfc©tt«**ft*ft3faiJU xij^lS 
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U i'J^2~xU74-rHtM2 3 4 tTZo xij72~xij74f©I 

( b ) /n-^ - >&M<D&ftM<D&Tzmm&?fr e ©rn*#s/h ^ * a «t -5 c 

r^^StS'Jffl 6 6 4 ©&»«©<ftB£3HM U xiJ71 24 >; 7> 2 © 

©Mi2« 5 2 C Jgfife^ fix l\ 3 ^H«ff«ijffi ^- * 5 3 ©& 
Mi^tiLl^ ^©tf«SCSo^T3<® &*lfcte*g^#MM 1 £ 

t-rst. mi 5 -MMiom&te^gigggt^afiis,, zntctt), eg 

ffl^ ^6O0xij 7 2l:01»^ ©ffiH#ii,Jx * j; 5 id^JE;* 
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£ tifctn* - >©o& ^;b«:fr©¥t££S*gTr & i: i: * ^cD^Ogp^- 

ir^fiffiaf^^eocfii'jTi, 2, 3, 4®$sra«ttaiffl 

2 6 3, 6 4, 6 5, 6 6©&i^©tea&8-HlJU xU71, HJ72S 
UtxiJ73 4 (x'j7'3i;^'J740p^CDxU7') © J t*l-?*Hc:;j3W-S¥*&$J 

fefglli^^ xU7l1:ttMl, xU72t!±M2, xU73 4t-l±M3 4fc 

73 i;xiJ74 T-©JI*gte^/b> & ©MM 4> & * < & S J; -5 

s (b>X3>hD-74f) c<t!>«:!&fg2*s&a!isrrso z.<owm*ft^iz®. 

* — l/^*;i/R i©Jli2^«65 2tzMtfL£ti-C\,^2>&m&Mtfflm-v—t? 5 3©& 

tt5i:> mi' -MMitDii^issiiaDffao ;nta^ 

fflSipv^^ 6 0©3Hj7 > 2T©a!ffll» : ?i»e»©ia^i J «5fefltlK:/jN$<ft!5 % *> 

lotttwassfl- (wmm&m^x? 6 ocx^zMtw) t-^-c 

©&<M$ft^ftttCMlE£ ft a ffe©«tS (©M^v** 6.0© 

i'J73 4{wffi^1-Sg)37» Co^T©*g|fe1#t£&»IE£ftfcttf8fcft3o 

±IB (a) ~~ (c) Tf^ft^ftoi'JT'SifcfgsfsfSM ( (a) fttMl tM2 3 
4> (b) T-(iM 1 tM 2, ( c ) T»ttM 1 £M 2 i;M 3 4 ) ^^tB"T^ £ 
MxU7l©fMMMr ±«fcbfc«IEtt: (x^l-iU 
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t 4 izm^ fritz&£?3mmmm ^— ? q 3 ~ 6 6 (Dsmmmomm&^-fr *> © 
cct-s ±ib (c) (vm-Ss ip^ 1 (Dmtvfflo&rmi&.fa^ 

ItSiJbfcB$©Sf-ayfg^ (uli, vli) £;U flISi|v7^6 0oi'J72C 
SHMfeiHIIffl ^64 ©0M4a * ffSfl L ;t !$©!+« £ ( u 2 j , v 2 j ) i; L> 
Wffl^m-x'^ ^60<Oxij734 ©^f^stiW V-^ 6 5,6 6 
If IH LfcBf ©It«I£ ( u 34k, v 34k) tt^„ fiU itti"J71 tmrm&m 
j tti 'J72 -COSHllJ&Btx kttxU73 4 T-©ftf»J;&&T b , 1 «t 

b:fc#^ffi6$CT?;fc3o -©»^S-e{±, i = 8. j = 8, k=16ffe 

^u^2, i'j734TOis»i>^ft l | (mm) £JiTF©cfc? 

-Xn n ' r a b- 

-yn J L_f- 

5$ (LI) C^T. (Xn, Yn) li^rJl/^lt^ (xn, yn) fc*n# 
S ©ItM©iSitM-c ifc -5 «, 

E = E2 +E34 - (L 2 ) 

E2 = 2 (W2xj (u2j -Xj) 2 +W2yj (v2j -Yj) 2 ) - (L3) 
E34= 2 (W34xk(u34k-Xk) 2 +W34yk(v34k-Yk) 2 ) - (L4) 

5£ (L2) ~ (L4) •C^iSLfeE^S/Mo&iS.fc^Sa, b, c, d, e, 
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W2xj, W2yj 3 W34xk, W34ykfi, &m%miE-rz=E7 : )\,tt&&b?> 

i&KT^<Dmm-w£?t'3mz ] o, )^-yomn (x^ink y^idj) cf&tt 

£:* t> h ft fc a a* * *s ^ ^ 5 s ; i/ it * s * » 5) ti a o 

(a) iU^2 (IP*., — >«*S®*MI|g&£*) tt N |0?7^-i/f^^ 
3 4 1 / 2 t: bft Itftfcf e> fcv^„ 

L < 

W2xj = 2/L2xj 
W2yj = 2/L2yj 
W34xk = 1/L34xk 
W34yk = 1/L34yk 

fc£U L2xj(ii UT2TSit (1I9+©±T^[dI) CUVS j #§©5^ > 
— >©*§(!, L2yj(i^U^2TvJ<3F (SI 9 *®2£^IrJ) fcltfi j#g© 
^ — >©fcfi % L34xk iix ij 7 3 4 tiitlV^ kf |CD7^f 
— >©*M1 N L34yk tt^y T3 4T*¥£J£VS k#@©7-f wi* — >©iKtl 

##ig*tlg2:&3 £ };?&, BP*>. ffc©^£ — >£©&igyfciS£j; Dltbfctf 
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LiP&^»£-{±, W2xjhW34xk£'h£&fil (15Si:tt0) t, xij7 
rtCMfcSEtfa^ — >L*»£^i8-&BU W2yji:W34yk£/h£&{i (@ 

* tz, &.M&<D/*9 - >mn<D 4 m<D±T 5 ttlg 

&|^<DT-. #iJx(is Ell 0 t^-fidt:, 4t©T7^-bf ^^R1~R4 

±!3©«t-5K:lijS$nfcl210 , 7— =^>^u^-^;i/3 4£ffi^T87 , ££ 
ff 5 »f£ © — 09 ic -3 § S& W "T S o 

Si^;7-^f>^l/f^;i'3 4 0TIi:, ffi'NS* 1 //3 (/5i±5. Xt±4 

&}$£:?XT^& 0 t?iAWIi, ^H^©^^*;i^£^bTl£*4£4 3±C{£ 
8r£tU |!:^4 3l±XY^r— y 4 4±i:H^^TU5o M3&£4 3±©^ 
3MK4 5mX, 4 5 mYMWfetS U — !f ^ it C i -3 TIti ^ tl 5 HI t S 

Sfcs f£S^4 3_h(wS*x'-^4 7 A, 4 7BtfJBBg$tifcl£J(Sv— 
4 6 * s g5££*lTM£ 0 7-^>^"l/f ^;i/3 4tii, ?(D;^->SS2 5$: 
Xftfalzmts £olZ75"i* > hv-^ 2 4 A, 2 4 BjW&fiJteFftT^So ^© 
77^^ > h * 2 4 A, 2 4BI±, 12 3 bfc =t o t, d©? — ^r>^l/ 
^■^;i/3 4§«BS-rafc«>fc:7d- hv^^ffloSffi (3^>^v0 4±t^^ 
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h-te>-y-4 1A, 4 1 B^IBH^tlT^^o :©t^C*. * 4 7 A, 

47B, 77-f^>hT-^2 4A, 24B S M??^ ^> Hr>1^4 1 A, 
4 1B£fflU^T, K**#4 3 ( - !f T^Stt «t oT«^n*£5SJSW 

f^s y-^r>^l/f^Jl'3 4©^^->f^2 5CTlt, ^mm(Dmm9t^ 
i Di^S/vu— if^coSJtJt I L 1 Sfl^-rscifct?. W — >mi&2 5 ft 
(Dmi&'i* — >2 7 ZM'hmm 1 / /3X»m>]^fz1ML2 7Wft^>3 y hW4 8i: 

cd[h]s§/ ^ — > a o 

5 3 4MU v^^-L/f ^7jl/Ri©;^->il5 lCfflltS^li 
a6 1C«ttlfflv-^ (i2v-^) 6 4, 6 5, 6 6 4I^t5ili:* 

fflv-^ 5 3cffl*r-rs3sra«th«!ifflv-^ (g3 7-?) 6 3e^bt^5 

MJTOPv* * 6 0 ©S(2SBB«lthtaiffl ^ 6 4, 6 5 , 6 6 ©fe»fc©ffiB 

aau mfc&BtfSsaffe&BfcttLT-a tsiocsstufts 
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5 1 CfflitSS 11^6 1 fcJfcfifcStlfc 6 4, 6 5 , 6 6©t<il# 
aafflS t £-3 < <£ o tc^IE U t £ ©*£&#£ & If ST § d t ifi T- 1 . ^ * - 

>©#it«ft^&8WiteE* iqi±-r s - i: > £^t?> ? * 
o h^mm.s^mim^— # 5 3^63 tti-ecgtMts «t a c lt^£#> 

fiSHi&M&irfciJ: — U^^^R i fcMfflMv;** 6 0 ^©P^T:^ 

6 3©teK£MfI$j^&£ >; £flH^It$]U ^©TtiM^Mffii: briStl^ 
JSLT:£§\ l^^;i/R i£oi^T©^1i^t4©1 ! iIEHt£ j e©Tftft£ 

-3<iSM*SR<T£ #Y7^-i/f?;i/Rii:iIffllf? 
7^6 0©^ft^ft©SIB4feitfl!lffl^' — * 5 3>6 311 St,>i-*§*tT3M 
m— M) £JBJ*T*«&5fcfci&TL*>&<s S^CfilSiiSBKTSWi, 

sa©^-^BBt^n* s fe5®^©«iE«W"?:-& < , nmmmm^—t 5 3 t. e 

3©feS©Mtct Dfe^TS^'-f 7. h— ^>3 > (Distortion), 37 

6 0 fcJ&fi£T*v— £ 5 3, 6 3-6 6 fcfc, ^P^atfBiJ^^t £ 3ff-«IC» t 
^BB<feSh«lffl v-^^UT^-S^ ^.©«t-5ft^BB«H-«lffl-e— ^CES^ns 
EHfflS^v— *-$>*©fl|j©v— ^T^ottiK WSfflS 
ipv^ 6 0©SB1««6 1 t?gfi!6-rSSSI«^«!lffl^— f 6 4, 6 5, 6 6 Bu 

®9fc:^bfc4>©fcBae>nr. mm* mrsmx--? v u y^tKtffMTs^ 

*©Sl4>±fBtclR^£axafc©Tl±&^o fi^{tttC3Pf,LT©iUT© 
^•f!l*ife*»lt^©t>© : &»ffl-r*c:i:* s t-$* 0 £fte>©£IHflfcffHliJffl ^— * 5 
3, 6 3~6 6«u -E2 t^Lfcft&8#&«*ffl^T^J$L-£ i &«fct>U i^t 
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> 1? x 4 ± c mvv — > * ^ £ ff i> # *> a ct o t l & u * ;nt 
«t bism^nfcSLSfco^— ^r>m^^iM, 7 i /w^a£*E±tje*/'«^— 

ff to & <^i§-& I" 4> ^JfiMffl "C t S o 

T-^cD^#t4*ffiIEbT*)ct^o -ntts — u^*;m it 

^-l/f^il/t^^tli, ^UKl/f^;i/Sn-r-y3>t5^J:i:<t!)Si 
®SiE^ : fTt)^V\ J; -5 C It •£> cfct^o 

t?>S^I (x^y^— ) £ HI 2 ©1/5^ ;i/B}fc&fii:l/Tffl^3*a\ WW 

>*i*j!S©E]iit^T*n-^n»t6te^-rs«t'5{3 u 
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^ t © ^ ©Iirii©fii $^7h^t^ioCLT*J;^o Sfcs 

ftS1K4 ?,Ot\ "7 — ^r>^*b^^;i/3 4 SfflVNfe^^L/NWCDS^^it 

^-£»R4©»}te£g-rai5Ht±J£«c$J:£< ft ^ *>o[2 2©l£fga^=gB#^ 

i>*^h/^ — » mz.lt 1#@cdvx^ — u^;i/R 1 ©^* — >^cd 

12-14 i:^ Lfc^Dtgltf^itlJtSS, mfL\S.^ y 7?> 
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h*U t-h^T-fcSiii^ Sftft&mtyt -efe-Sts Ste4±T 

^;i/*2&i:©4>&< t*— ^£^fb£-trt. £&4 (Vy7h) ODttSlI 

fi##©BIIS*iS#©fifc©'J>&< 4:t> i-^£^b£-y\ a^a^w^-cfc* 

fifcU 2£t64±t?©S&r<* — >[SI±©o^g'g|5*^< &Z>i^3.ffi<bT£ofc 
UT4)J:l> ~©i§£\ 9— ^>^*l/-5 L ^;b©r : ^-l'.X>'^ — >fc«fcoTt±x 1 

^ii^afe^©-^ y— ^^^^©SOSCteffl-rav;**-- u^-^;b©tfcfit 
^ieit^Jii^t^c SB/** — >l^±©o&g®#£<&u»-&-cfc:*; 

mtfiXU, S«4±©#->3y h[p]±T-^©W^T-©-P&^£JH£^KT-# 

c©^ lgfcSfijgflS-cBu (sj — ©fiftggftTl*i&©v;** — u^;v©;^ — 
>£^n^*iS«4 tte^-TS &©i: Lfc*\ tt«£©S}feg1t&^TliMfe© 

— l/^;i/©^£ — >£«1£4 tig^T£ cfcQfcLT&cfcv^ 0!l£BU 1 
til© 9 — * > ^ 1/ ^ ^ iMDmm t v ^ * - u 7- ? ;kz>$Sc« i; HIS©ft^« 
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;i/©^&2:RJii±-i?&^T*>«fcu 1 , lfe©v7.^ — u^;u©/i* — > 
IBttbTSs^x — >P iofe¥Sii:l±^^-i/^;i/Rio$|igtiHII 

fflT-^5 3ofeKfii (igiMM) stray u ^(Dmim±w.-&m?>mtLW 
®^b&££®abTft§e^i6©ftWtt#£<b-rs<> £©fc»* *© 

^^tt©^<biC#oTHtj5iE©^3^iES*)»bf«?) 0 flfflS*V 
©^b&^JfcbTlit3^±g£ffiIEbT^ < «t-5C U ^Oilt&f* 5 -© 

b^ 0 fS^«-ei±fft3i*;i'^f— ^^#©£fbte^cjfc£T3fe3M$t4s 

0Oi«ft»^. M&tiLW. mmn^ slu^aTs h— ^ay&^sturb-c^ 

#iJx.(i^3^g©^bft^^©f^iS(3^bfcBt^-e. MJ§2£*Pv;** 6 
0^fflv%fe^3^4S©^^Mfi : o £ to{i-r§-i:* 5 fi : t b^o 3JxCJ:t). 
* 3 <MfcB fc H-r £ t5idi©8t Jfffi i: St »Jtt i: ©M*** t < «c * . EP % Wi> *9 - > 
©te^*»&jbM£T 1" £ t v ^ -5 Hjfi©$6£ £ Kltf % - fc. #T* If 5 0 

-©n lmmBmiz^tite, ^#©a^E*^©-rtifi* s ^^ < & a £-5 

fc*SflM#tt & «jE f & «fc 9 £ b tz ©T? . SiftSfc± tM^ti^^^ - >©ffiS 
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H 2 

mi lAMii 1 B^mm(Dm2mmmm^mmT^tz6b<Dmx-& d, h 

1 1 Afcfcv** — U^-*;i/R ifflifiSS^U Ell lBttEll iA©-as (V — 

o ^ t \zm—<z>n^ &n t t commit^mr & z 1 t -r & <> 

M« (JSiS«i*) 5 2©H^^->Ii5 1 h©^gf5#7 15EG&©-!» 

T*M6U»T, *©&#££iaifefr«Jffl©v-*&7 3 fcbfet>©T&So *L 
T> Vf-p^y^^Y P3E*ja«l7 2 hta* .fc-5 fc Hi 

ttTV-*{flJ7 3*IBau V-?g)5 7 3 ©&je«©ffif^£|ffltfefra!.|$&1t 7 4 
£ <£ D HiM U ^—^35 7 3©f{SI©ISEt*^©f tiMifi&'b 

7 1 l3i£5£LT-x'-?35 7 3 £2tft LtzVtmt IT. U^Jl/R i©>l* — 
77>^7 4±t;S?t5 0 C©ctai3t-?,ci:T% /^->I15 1®^^ 
->P i©^*->»#«aai#©S&»fcv-*fflJ7 3©^^i:T-{±. 5> 

i^&T&3©-e, M-£fts^*-->©jii2gi5# (jg^93#) ©«rsE*s<-rs 
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Ell 1ASVH1 1 BtwLfcl/^i';i'©J:5l: < ^¥"f 3/^ — >P i£J^ 

^^_^^/7_>@ § SIHHfefHHlJ Lis ©gl C § «t««H4 * 
r^-T > K©BlP&Mfc'J^ < LTV— 7 33£tt©i»'J>IP§P£L-^ gRiltt 

sHBantctsj&ft^ 3 t^s&ft&Jiaw-r 5 w t ict5@Efi»^ 3 ©j&js± 

fg 3 HflWfcflg 

a, ±mvtcm 1 mmmmvm&mytgiw. m 2 h3 4 ) ^sispiD^irs d, 
* * - u * )v r i ©^g/j^^iiM ^ £ *i& # e> m^»»i5¥ £ nfc t> ©t- % 

*©>7— ^fi^U^^US 4©MB(3fflV^fel/?"^;um^S5:U c ^© , 7 
— *>^U?-*;i/3 4#teffl£ft*5^W;*8ft£1I£*W-5#ffi©l§iHfc<fc D, 
T^W^StR (W) ±tS3HflfeCJsri/TM^i'^ — ^te^J&^ix-C L3HV 

49 



WO 99/S0712 



PCT/JP99/01548 



^T©ffiiH8E-C3& !K [211 2 BtffjE&fflSS^*— >»^^nfcV^^ — U^-? 

MlEffJ <DW i # — > £ tl -T X $> — U 9- V )\y % ffl I ^ T V — *r > 7 U 9 9 )l> 

&SiB£Lfc:*-6'&^LT^S 0 0 1 4 \±m 1 2 C^^i'- U^-H/SS^St" 

i (i= 1 — 4) — lx-^^;^T"$)t)s iiz-pttSiKSIffi^crsfci&K:^ 

§1/ \$ — > J; L X ]EftM&<D/i 9 — > P a ti^ft&ftg axfc 4 *£© ^ — 
l/?^Rl~R4 1 -ilfig 4 ) ©;^->Pa§7X^SI (7^>^ 

(ffi^ffM©*©) R i±cjBfi££ftfc:E;SjK#©^*— > (h£b+±© 
>#«MfcL;fc»-&©ia:^* — >) T-fctK Pett"77^-u^;i/Ri±c 
f££*lfc^* — >TfcS„ Sftfht©^* — >P d±©^a 0 t:^)£t5lS^ 

*->p c±cd^« i (&BK^&3 (D^.bAxzm.&m.L ri timm^v ->p 
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ci:©5j5) l:^t5^^->PelffljSt/3 1 (»Lni:^->Pe 

£<D$i&.) tit, (3i<D®m mmm) -zmmmmmzxiomm^x, mm. 

£©£y i &mnt9LB&t?2>^x?-\/?-?)\sR i±©^r o^*&^ 0 c© 

Ull 2 tz^^tx^J:^ CCJLSfcLT&f^©^* — > P d ©JSili^— * 
^ffilELfeffili^— ^tS'ii, IStfc/^- >P f tmf&g titzm.Wt.W x 
fr — Vf-Z)), (iffil~M4) R1~R4£MU iJx?,^YX^S|fi4± 

(1) vx^- u?-£;m i t=i8-rst>©t LTs v"^^ — U -3^ ; U ©•{£}$ i; 

(2) a»m3tHt5*Oi:Us &I^^3©iRM (5V*h—> 
3>v ftfifttik $®IR2I30 ^ 

(3) v**£«4CB|-r**©2:LT, ^^Si4©ft}|!;ffol^ 

4^ffl^t, f^w T.m^stZctD^-i' *dtvw x^syg-r 

^;i/3 4©/^->of (W) ©MfcfcttS&iBfc&ai 
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(4) 9— ^r>^l/^^;b3 4 izmTZ&CDt IT, ? — ^ >^b^?;i/©lfc 

mzftoMfrs &mmmw (m5©#-<t4 2#jso ©&#ig) t** 

(5) i&i^Wv (4 2) (Z||-r^*)©h LT. fe^^^OJRM (5*4* h 
-v3> N ^Mffi, ^j^JRMx =ivi&ii N $]gi&i£&) ^#<fc& 0 

Bu l^*;i/RftgB^^W*a#gS©±fa^T©JPH (1) ~ (5) IzX 

oXt±««i3"3V>t ff -5 «fc o £r it 4) «k^ 0 

±I3©M (1) ~ (5) t-D^t, T7^St4Xlir/H *3&KW 
±©^&I^©M £ft$JLT, a£it±©^->£*FiIEir3fc£>© 

n : ^^ItSJ-rSBROSi-Sll^R (nfctfifBt) 

i : m^tf-mt- 3 mcDHWm-^ ( i tt l ~ n ) N 

j : ±mmm ( 1 ) ~ ( 5 ) c^tss^ ( j & 1 ~ 5 ) 

(xoi, yoi) : mmmmcDi^smmmmr-^^j^PQiomm 

(xji, yji) :mm (j) iciSggBCJ: Dj&POi (xOi, yOi) ifigfiLLX. 
^Qji (xji, yji) fc&ofc«^©j£iQji©fiBifSM£m 

£1% i*l©tfaS(£tB©^POi (xOi, yOi) #jSCB (j) CiiSfCt 
>3TfB©^ (Ml) j&Rji (Xji, Yji) iz^tiLT&mmW^Jl 

i-Xji-i r-aji bji-i rxOi-i r e j i-i 

= • + -(Ml) 

L Yji J L cji dji J L yOi J L f jH 

±iUc:fe(,>T. aji, bji, cji, dji, eji, f jii±, tmmt LT ©Q ji 

(xji, yji) t^7 : )\y±CD^Rn (Xji, Yji) ©£##gfc/J\3 < &3 «t o 

fcfi'h@36&£ffl^T#a&ftfcf«fcUo flU ±I3©fCH (1) ~ (5) t«t-SS 
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UtTOwii, mzZ^Mistzmv i&B (DEimmt l,X <D &.Qji (xji, yji) 
h^7=;i/±©^Rji (Xji, Yji) £TF©Eji 2 £Wik££ll-f £ 0 <au 

sti»T\ ki£l~n£-£©^gSn:&&o d©Eji 2 #§>ht;:&& £ 5 ^ a 
ji, bji, cji, dji, eji, f ji£g/hg^}£tc<fc D2&»M£ «tv^o IP^. 

Eji 2 s 2 (Wik((Xji -xji) 2 + (Yji -yji) 2 ) - (M2) 

k = 1 

Wik = ( 1 /V 2 TVs) exp (-((xji -xjk) 2 + (yji -yjk) 2 ) /2 s) 



M^fcSitf^^Mft-CfcSo a (M3) if© s l± N #O^H$tWik<7)-r^©J5 
ft 5 1) §llbv s^^fmiiitl ©Stiffly 5, iS < Miftfc =r—# £ T* * M L 

fc^^iSh&So — s^/J^$^t^^tt'isg©st^ay^Cw^al^7 :: — 

jtL£^i»fl£$Efel5ei:&tK i#g©§t$>JMl:©^@ (j) fcoi\tcS)gt 

cmtiDx MB (j) {c-^T©^fc^;w apt.. iSg©3t$Jj£P0i 
(xOi, yOi) #j5Rji (Xji, Yji) Icgsttt*^ ^b^S^n^o 
fetors a (Ml) <&WT©J:o^^fB(3Stilt-o 
Z j = A j • Z 0 +B j 



(M3) 



Zi = 




Aj = [ 



aji bji 



cji dji 





53 



WO 99/50712 



PCT/JP99/01548 



(i) ~ (5) iz&z&teizm&mm-rzt><D£\,x. &mm (i) ~ 

(5) i:o^io»fj^%x.5^ 
( 1) Z 1=A 1 -Z 0+B 1 

(2) Z 2=A2 -Z 1+B 2 

(3) Z 3=A3 -Z 2+B 3 

(4) Z 4=A4-Z 3 + B 4 

(5) Z 5=A5 -Z 4 + B 5 fc&S„ 
*©ia*&S6£TS§8flS5S£#«>.5o JgCH (j) ©gygtoi^T©^^ 

ZO=Aj"' (Zj-Bj) kS5„ -ffiUs A j -, JiA j Oii^J-e&So 
^oT. #JSH (1) ~ (5) i:,t?,^!:o^T©l^r;^%AS 



(1) Z0=A1 

(2) Z1-A2 

(3) Z 2=A3' 

(4) Z3-A4' 
( 5 ) Z 4=A5' 



(Z 1-B 1 ) 
(Z 2-B 2) 
( Z 3-B 3 ) 
( Z 4-B 4 ) 
( Z 5-B 5 ) 



^ * — u ^ * ;b r i _h-e ir© £ -5 fi ; ^ — > %m&> x ffi® r tvti «t u t> 
^©tm^yu 

Z 0=A 1"'(Z 1-B 1 ) 

= A r'(A2"(Z 2-B 2)-B 1) 

= A 1 "'(A 2" ! (A 3 -, ( Z 3-B 3 )-B 2 )-B 1 ) - (4) 
= Ar 1 (A2-'(A3' 1 (A4-'(Z4-B4)-B3)-B2)-Bl) 
= A 1" 1 (A2"(A3-'(A4-'(A 5" l (Z 5-B 5 )-B 4 )-B 3 )-B 2 )-B 
1) - (n) fcfc*„ 

u^^;bS^ST-^-r^7-^>yu?-i7;b3 4±©^*^->^a 
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0>JiU£. IB (3) C«tSSEJ&*%*bfc<«c^»'&tJ± N A3"& 

yftZTJUX&ffiL (W) ±©;^->«Wt:f^Tl^fei!)l:v 

tldu 5£ (d) &&JB-r;lxfcf£<, £©£"5fc>&«re. 'II (1) ~ (5) ©± 
T*-a»fc^iw*tbT. XiiHH (1) ~ (5) lott±©ffi^b 
-&T3&£-r3&J&fc*tbT. 5£ (o) SrGeoT, tmlE&*$i®Z>Zt&X*£Z>o 

fiiH$Se$SC«fc !>s IMt±©^->£ttbTM£«;^->£JffilibT^ 

cbTaes^ixfcu'— u^-^;i/3 4 mi^t. m 5 c^bfc* 

JiS^^ixfc^^ — >*Si*H4-*JSHfcbT. IHH (1) - (5) £5*bT^ 
;n&ttl!fl^ife !)> ^©^©HH^MbT, Kfht©^* — >£Mi: 

— >P iS»K4t<E^rSHifJ-s 75^/>h-b>tl4A, 14B 
£ffl^TV** — l/^?;i/R iftC^CDT^-r * > h7-^ 2 1 A, 2 1 B t& 
i£v— <7 1 3 A, 13 B fc£tfttfibT^ , :x* — u^;i/R i©T^-< ^ > h 
totiSo «tJtetJ5Biif tehta^-y^-i * > h ^— * 2 4A, 2 4B©ftfc>t) 

ift4±0l^y7 ht:M^lx577^^ > hv— ^©i&fc£/g^*J:-5C 

hv— *©^&j&fift-r;h,tf J;i^©-?x frilibfc7 , 7>f > hv— ^©J&fiStxe 
y-^>^i/f^;v3 4©i^B#F 6 a©$a&i J pi^i=i;^ h©f£M£E3 
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EI2 4 1 ©IS^5±tillP-'^->%*rs^«tftffiS*iBaU 

-^iic^vNT^^^^M*^^ £©»»©&fiMgrt»£>ittri&bifc UK 

(2) fcj&abT^bSfc^&tfcdibTfcJ^o £©fc£* -v** — i>*-^;i/ 
cd;^->41S4 C7— ^r>^u^-^;i/3 4) Cfesp-r* i: S i: P 

* — (crffi) N *SJ&#3MS3©ran» (NA) . -f ;i/*©*TflR&^£l^ 

£b^ 0 ^©g^^£y^&£©Sf£lfe#£. v** — l/^;i/©^ 

->§^xAW(;fe?f5I)tSI (05) -e&Mts a£*4£4 3±CllSn^' 
^->^-rs*«tftmSIS:ESU aiM© (4) . (5) CjgBbT£b3* 

7(D^f 54~56f) feflHvt. iiMM^£$itfiTr £ <fc ? K bT & 

HbZXo f-bT&iV^ — ?aME^£ftfc2£IK4*3£ttU 

«fcvi„ £©ij§£\ St^x y 5 1 > if© 7*d ^ ^ t;@a 4 1 51^$ f * 
tui$©^S£m^{ix naiE© (l) ~ (5) ^i:i;i@HbTtS»5ffi 

— >©— gtf©#.£M£-t*r£. fcfcl^tt-e©^ — >©— tBJftffe©fW^t*f b 

>4l$t^ft^t) tc, H2^©^^^3©feiffl<iy-c v** — 

56 



WO 99/S0712 



PCT/JP99/01S48 



^^3©^r *J7 -i— )\s h\ iP£*©3te«fcffiXT*¥®rt-e©^*— >m 

|£1!jLT^©^->M£:>7 h£-££,, Xtti^ft^ 3 ©WMS 

— 3 ®^)MffliJT-M^->{4M4^ 
7 h$-&*«t-5 tbt* J:^U *>^U^*;i/©Bi36K:teffl1- a 

9) Sffil&bT, ttf&3te3*S*3©-f,* — y?* — ;vKF^ii?©^©.TOM©{4g 
Hu$© (1) ~ (5) &£fcj@BU-C£&S«Sa«Z>-5tN #EWE**ffc 
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— >) ©o^. 0!l;tl£ 1S@© v^^ — u^-^m 1 ©;^ — >^© 
^♦S^g^^iti&^&l^ HP*.. SMR4±C3£^£:i%£N{@©$i^ 

* - ^ 3v? tve ©s^^ e> mi^rnm. ^ t- © ^sot, issns c m x. 
^— >©fe^B#cz^©^b«c^i3T*«4 (i/i^h) ©m^s^min^-r^ 

ci;#M£bv^ dtucjcb. il/^->S£^©K:ft;a#flgI£;h,3©T\ u 

mftyt&mwLyt am^z) r-fc^^ **&4±t- 
om^c^^Bs^^ (m^B^p^) h©^ft < tii—yj^itzv, m%% 

n)v^h(D'pt^< t$>-J5*mt$itx. m&4 (i^v7.h) (Dmyt&^mm. 

TZ>z\h\,z&2> 0 EI2~EI4C^tfe^S^m^M^^s 0U2. 

T©fiftft©3£Ki:, S*54©;£MSi:. Sfe4±T©^©^^(q]tM-ri> 
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aS«4±T*©*3fe3fe©5feflEils 2MR4©«jifif£u *te4±T-©^©;tfi 

1 #t© y — > ^ u 9- 9 ;i/©883£fc4ftgfc ^ — u ^ ^ t n&cDMyt 

I9IB (1) ~ (5) ©4>&< fcfc l^fc«fc^£C.ateM»&*B3ft*- *«fc-5fc % 

T3v**-i^*;u©im{i2*m±T;fc^T*>«fc^o £fc* i*fc©v**- 

3^ S^^ 7 (77^-l/f^;i/Ri) . BP ■£•7 — (y_^>^- 
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±.&Ltzm i nMmmz&i^xmzmmistztiK u— *>trw->7)\,3 4«© 

f££tu ZL<Dsi? — ->mM2 5*tttr«fc3£ffeB^toi^B©2o©2&7nv--* 
i0^77^^>bT-^24A ) 2 4 B#?15JS£*XT^So ;n&077^ 
*>h7— ^7 2 4A, 2 4Bfciu a^K— AffiTOB, U— if bf— Afi&lHfcflL 

K^aN&JdteFftT^So Ste4(i7 > ^^^ > Yf>V2 3 (112) 3 
ti5>©T^^^> f7-^ 2 4 A, 2 4B 1 3 A, 13Bh®M 

v^i'-77^Rilc* ) 77'fy> h v— V 2 1 A, 2 1 B#BBfc$*x 

-t^tK >p i $s&4 ttntiit, * > h-tr>-y- 1 4 A, 

1 4B?:ffl^T^^-i/^^;i/R iftC^-GDT^-i' / > hv— ^ 2 1 A, 21 
BilS^v-^ 1 3 A, 1 3Bk*fttBU-77^-U^Mi077>f^> 

±&Lfcg§ 1 ^TO^Ic^Tl^ 2#§©v^^-i/f ^;i/R2©^y^- 
>P2*26tR4fcflE^1-*li5fc: N 7^ -f * > h -b >it 2 3 oT77^ ^ > h 
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v-^2 4A, 2 4B*f*mL-C*©<MMS* (X^ffU Y&Ek XVUHE*) 

Pl*a£4E4tz<E^-rs^ft:7»7-f^>hT— ^2 4A, 24B£*&£U *© 
ffilttiMR&J i Bi'>"tT**— u^-^;i/R i~RN©i/^->p i~PN£^ti^ 
na&te4tcte^uT4)«fctv 0 

nf l©T7^-l/f^;i/Rn©i/^->Pn (l^n^N-1) 
*S«4ii|g^-r^i:^. MB77'f^i/h7-^2 1A J 2 1B©'J>&<i; 

©T^-T*> hv-^©if$7 7-f^> h-b>it2 3T"*&mUT*#£>n3tiS 
tfia^ffl^Tx (n+l) HOV^^-l/f^Mn+lO«;^->Pn + 
l*S«4t:6?t5«t-5t:Lt*iK i©t^ fttf&m LfcT^ ^ > h 
v-^24A, 2 4B©Mf*ffi£{WBl,T4>«fc^o 3#@JiU$©T** 
-l/f^;VRn$Si4i:te?t§g^ 1~ (n-1) #@©^*^-l^^ 

©teS^$g©<^£ffl^?> t fc-5i::LT&=k^ 0 d©£:^ »tS4±H$G^^ti7t 1 
~ (n-l) #i©&/^ — >P l~Pn- l©<E^fe©-5*»s v-*^ — 

©IK®£, 0 1 0 4#JHb-C8ttWri>Q 0 1 Otisir^x Ri (i = 

1~4) liT^^- *K ii-et±ittW*flS#t:r<5fc«>lc, — 
> r Aj r D j * s ^n-?n^$tifc44fc©-7^^ — U^pJlR 1~R4 
(HUikl~fU&4) o;^->47* h^7;^ffl©SlS C75>*;0 4±fc(E 

— ^6±©Se*4£5±fcUttA (n-K) ?Z>t£&iz (ST1) N a»©-7** 
-L'^jVRio^OlttC-ft (1SJK1) £EI2©U^*;i/*7-— i?2±t: 
iSA (D— K) -f* (ST2) o ?7^-l/f^l/RlCD77-f^>h 
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■7—^2 1 A, 2 lB^SfY-^ 1 3 A, 1 3BWUT77^^> M (S 
T3) , Stg4©7^-f ^ > h v — ^7 2 4A, 24B577-f^> h-te>+f-2 3 

&Wj\sT. ?(DM^t>->F l(Dm>hi$Lt&m4t*75>^ *>hL (ST 4), 

r* (ST 5) o *©^ T7^-WM14i/f^T-i'*2 4»e.lliai 
(7*>D K) L (ST 6) . ^TCDT^^ — )l\,Z-D\\-£mfa4^(D?^$ 

— >Olte^«lTbfc^§A»**!j»frs (ST 7) o ST7CiJV%T. ±T©v 

^(D77^-l/f^R2~R4 0£JK2HgCJig4) £«&«ALfc^ (ST 8) , 
ST3iCloT, 7^*-I/fi?;i/R2~R4±0^j'-> TBj ~ TDj ©g 
te4^©3E^£liM#£^&#£jlI&$£b;£-r 0 ST7ti5^T. :£T©v 
^^-l^^^;K;oMTStg4-sCDte^ s ^TLfe>:^JWTLfc^(3(±, &£4 

(^>d-f) l (st 9) . ^ntb<D— m(DMMm^mT-r^ a 

*©«n I£i4±07t hu^ h^mffebT, ^y^>^. Wlotn^ 

— > r Aj ~ r D j &&W£tltzV— *>y]/3-Z)l3 4^t4c £©££* 
v^^— ix^^;i/R i i:©r^^^ > M;:<£ffl£ti,;£S4£4±©7^-f ^ > h v 

— ^2 4 A, 2 4Bi±. E!5C^Lfc^-f *8ft$SKfc:;l3Vvt, C©7— 
?V^;b3 4£ttfflUT^W:*/BfflS&±fc^* — >©«^*f|Mrsi&© 

2 ©*g«EH4fc:fciu s£^aS©^H]te^iRMs Xii^ -f X h —i, a >##a# 
LTV^a»^*:&!)*§So C^T-(±, i£|&ft^4 2©*g«iRM4fc N Bl 1 5 At 

^) ©s^#2 9 fcfts^-f * >a v^ai^LTviSifeoai-r-So 

[21 1 5Ati)^T^ J8«ft3MU 2 ©ftfSAX 1 2 9±©^l2 9 a 
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£-£©2gBI&r. ttJfoTZmiaM2 8±©;&2 8 a^fO^AX lfr£>©g§8t 
£r 0 b-TZts gairTOT-f^ h—>3 >D (r) li&xST"g|£fi,& 0 
D (r) = (r-ro ) /r — (N 1) 

f ^Tv ggg£rT-©&i^2 9©lSt2 8 ^W^fig-f ftfiii. Sl£r • 
D (r) hftZo 

il5Blt Si4±©i/3 7M^S1, S2, SNCEJiJiSVSL, 
-OBI 5 BtC&^T, ^©S^a y h^S 5±£*fo&-f — >P 5© 

fiikMfeP I 5 %gt§Z-r Z> $> (D £-? Z> „ £©«-S\ ->3y hi^S5CD^/C^e,, 

mT?&ms&nftmw<D&&yt¥¥!k4 2<DimAx 1 ^©ggatsr t-rsi:, 
&»(4a®¥g*iRioffiartLfi{±^ (nd sud ( r //S) d (r//?> t 

I5 0SJi5fi[fiS(S (r) «JtttB-Tix*-&T*^fc»-&CD. El 5 ©JtftilST- 
©*©«JB#S^4 2CJ:SttBrftfifcju 6 (r) /(3ttH% 0 C© 

teamsT- ^©5^^— > 3 >£ ^a^-r ^ fc to(D2kVt&-o g © «t a t * & 0 

5 (r) //? = - (r//J) D (r//?) - (N2) 

d© (N2) sC«fc&, {tL&-mm.6 (r) tt^i^csij. 

<Mr) =-r • D (r/0) - (N3) 

£©5Ste33lrVt\ D (r//?) tfEOtf-C&aa^CDV-f ^ft-^fc^ [2)2© 
BftSSBfcfci^TJi/MftP I 5£ N ^ISAXi:Ex1-aMl*]-e^©^ip4AX{c|p) 

Tt>, *to&-rs»/h{fep 1 7 ©Sottas (N3) :«£8&fcr«fc5fc&fi-nx«* 
-a-T*5^s ffe©^>a»y h«ja^*i^«iztg/j^*(s5[a-rti^ ; &T*< 0 u 

5®83feSiac*l^T3fclftAX 1±©^>3 y h^S 1 3Ti£, HI 2 ©SftgSB 
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xmmm2 s^/w^sis (w> ici^^n^o 

©{4BCfc*SB#««H±. femt>A/3 (r) fctt^bUT^S fc^t, a»C* 
<£h#iI$U^o ^LT, #J*«I2 1 5 B©S/3 y h«#S 5 £S&/J\fcP I 5 

£g#"tspg£fcju E2-ia4©a»s3tesiis*fflv\T»>fc(4B*(y (r) ««t 

■5 CW^I3©f^ * h — >^f(4*«IEL-C*< o :W:J;^, Ell 

«»3t^-CfeStLTs *©tS:i&lfe©*g«M3M4fc:t±x @16AC^tJ:ot, 

Ell 6Atj5V%T. &£tt3 l©4^l>!i. W3 0©4>to3 5h|S]CT-fe* 
&£tt3 l!iS^3 OC*rL-Cj^3SE55-|B[I©tt-e*SYttt:^U-CRftt«D 

v> j^sa^scc^rwoM (*ia*K*r*iuKi£©— 0Sfc*m*. 

5) T?fct>* 0I*.««3&«3 1 ©JSJ2»©«i5^« 3 1 at± % afflfl5ft«5^«3 0 

-©i§-£\ ^©SIJteJBSiTtt. 02~04C*Lfc, S<64±CV75'-l/f 
*;i/R 1~RN©*S^^ — >©«g/J\«%^?fc*S;fBrsfe»S^I6Bi:LT. Y7? 

^LT, 0iJx.!il] 1 6 A©8|tfMfe3 1 ai:3«t577^-l/f^jl/R 2 1 ©3£ 
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116B ©j5tift©IB9U 3 2 fctx Ste 4 ±OfSSt±©^> 3f h 1S*aoiB5»J*^ U 
^©@1 6BC*5lvt. il 6A©atfM&3 0 a icfcto&f £M&st±C» 3 f 
2 l±ta^->©»'h*P I 2 14Jg»t5*©J:t5. £ 

t£S2 lUfcrLTfll'MftP I 2 l©S7tteB£<5X2fdttfefiTft£^T:fc^}t 
J^-&©x HI 5 OtilDtglT®, ^ CggJt^jK 4 2 C «k Sffllf ntttx 

-<yx2//? = -<yx i ••• (N4) 

Z,(D (N4) {ifftil(5X 2fcfc, 

Wtrteu E2~ia4©B^11-ea&/MfeP I 2 1 £»ftT£l»K:, ;£ 

ctots li/j^p 1 2 1 *YmzttLxm.mmK)izftm4>t~\fm.$Li±z>o mm 

ittd, YtftCWL-rSRfSi-^ D ££g0£W-m*-fr*o doctor. 15©^ 

BfraiOl^BJ-^li, 77^^>hT-^24A, 2 4B477^y> Hz>1M 
1A, 4 1 BT-tfctBLT. i&f&^IM 2cD3fe$ltlAX 1 C^LT^C7)4"^ 5 I5(S 
— arS«fc'5t , 7— ^>^V^"^;i/3 4©7^^> h^TO*)©fcbfc^ 7 s 

lBti^ty-^V^l/f ^^3 4©77^^> 24A, 24Bty 

3>y bS«©77.>f.*> hv— ?fc£tfefcBU ^©^m^m^iSCT7-^r>^" 
U^;i/3 4 t ^^WhMttM-f £k ^t>«>S^-f • >W • ^'-f • T^-f 
^vh^ctoiaifei^. £fcl±* ">i/NW±©«tS& (0iJx!i 5~ 1 0{@ 
g&) ©*>3«> MSJ«%7 , ^>f ^>h2/ay hSS^LTJtiRU 77^>h 
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-fc>+J-41A, 4 1BiaoT77-</>l-7-i'2 4A ) 24BJ:77-f^> 
h»>sy h»77-f/> hT-^t^ifflU 7 — * 1/ 7 V 2 )V 3 4©^' 

— 5?4 4©X. Ymm^tfrZ* LTv £©#«>&1£*©&;|ilSffl^fcffitt8t 
Sj»ICJ;oT^i;\Wi0§->3^ h$K*a©fis*lHftiI&$*HiU '©^tBbfc 

d-a;v • 7-5^ > h§froi9i:Lt*i^o t^-* h 4 
1A, 4 lB©ttt>!)fc:7'v>f *y h-fe>it2 3^fflV^TJi>^>^ K • 7u — 

^24A, 2 4Bii"7— ^r>^l/^^^3 4©T^-f ^ > h tffll>?>n^ 0 
y-^rV^l^^S 4©7^^ > hi:ffflT^77^f/ > h V — ^7 2 4 A, 
2 4B^i£giJC. • >W -N77^>h, Xjix>n>7h--^D-A- 

r> F • ^^^>^©J:-5'«c^S»3tS©iie^fe»M3t^«*ffifflU-r4>«t 

*t&4 (9-^r>^l/f?il/3 4) CMt^77^^>h?-^ 
i± 2 ofcB&fta &©"£&&<. lo, X{±3oJU±-Cfe-3T*>«tl^ ^ 
7^>hv-^24A, 2 4B(±+WtPI^tlfs *©7I£Rfcfcffi8fT?«fc < s 

<f*>hv— *24A, 2 4BI1 H2fcjSLfcftjKtt3fe£B4ffi^TJBfifcL-C 
&<fc^U flStt&^Jia (tt^tt* ^^->t-A^i:*) *fflV\SS^S. XfcfcU 

77^f^>hY-^24A, 2 4Btt*DA&£©»7fc#T?fl*fiR<**U 

E2©ft8&g3tegB-et±3a^*— >p i ^tefsnii/y^ h^in:??^ * 

>hT-^24A 3 24B#7^*>h-fe>1t23Xi£l 4A, 14B£<fco 
T$itt}£ns 0 I©J:#, SS^* — >P itfJB^£ft£a«4±©&7fcJS£J:-=> 
t77-f^>h7-^2 4A, 2 4B#®;b*lTl^2>i:, 7^-T > h -fe 2 
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C1T% 77^^>hv-^24A, 2 4BtfjfiWteJf-e«*>;h.fc^«fc5C % S&H* 

* S M*LV> 0 ft£. 7-^>^l/f^b3 4^ffii/7hVf^K-fe5fc^ 
77^^>hT-^24A, 2 4 B ^Sffl •> 7 - ft M U t * <t U A 5 , 7* 

$5>ts ji^Wfth'^^ft^r^-f * > h"^— * 2 4 A, 2 4B©ttto!)fc % 

*>£v^ &$R4£3S#fi^S (EI 2) l:IALT»^->P i * 

^-r^fyC f®gfi)tSiSffl^TSS4±©Uy^ hC77-f^> 

mow**— >£#siu i/^->so%^btTit4 ce?t^t)Ot 

ftfc*) l:^lttv7^-i/f?iW:MLv St4±t©i^^->l±©^ft 
£S15£ft<T> fc$^f±M£>-f £-5£LT& £©»&x y-^y^b^ 

tli«4!:fe?t50T\ >7— =5r>^*l/^^;i/3 4&^fc^MW©S#fclt 
4 ©l)fci:lt 3 BtUBfcfcJfcScflJfi < ft 0 s *»oBI 2 ©»:!&»&«#:£ 
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F'Jt:-bKl:fe4l^ (iSSftir) T-&&h. M4±-£ 

-rz>z£lztji2> 0 -lo, El 2 ~ El 4 bfc^DtSItf^SDtSa, 0>J;t 

t ©Rhesus s«4©^s^mh, 3feK4±-e©-?©^«iqitiH"rs 

S#ft©MIWj&©ipI £:©'>& < h& lo£a*fb£-B\ S^MSrt^l^ft-CfeS 
^ M4±r-©M^>t©^^. StR 4 ©>£3BSft Sfe4±T"©^©^2 

io^^b^tt> s&4 (b^7.h) ©m^M^ra-r^-tt^ 
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